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Department of Surgery, Royal Surrey County Hospital, Guildford Summary The management of 7 adults with choledodhal cysts is described. Three patients presented withdabdominal pain, 3 with jaundice and one with cholangitis. Three patients underwent total or partial cyst excision and the remaining patients underwent cyst drainage into a Roux-en-Y jejunal loop. There was no operative mortality and all patients have remained well for up to 6 years following surgery. It is argued that total cyst excision is the treatment of choice, but where this is not possible a Roux-en-Y choledochocystojejunostomy is the recommended alternative.
Introduction, Choledochal cysts presenting in adulthood are rare, but it is important that the -general surgeon has some knowledge about them. Less than 40% are diagnosed preoperatively' and, if unexpectedly found at laparotomy, the choice of the correct surgical procedure may be crucial to the outcome. We present a series of 7 consecutive cases occurring in adults.
Patients
One male and 6 female patients aged from 26 to 79 years were treated for choledochal cysts-by one sur-geon (MEB) at the Royal Surrey County Hospital, Guildford between 1978 and 1984 (Table 1) .
Three patients (Cases 1-3) presented with intermittent upper abdominal pain that had begun between 5 and 22 years previously; one had had an episode of painless jaundice 16 years before when aged 10. Three other patients (Cases 4-6) presented with a short history of jaundice that had begun between two and six weeks previously. The jaundice was painless in 2 patients. The final patient (Case 7), a 35-year-old woman, presented with cholangitis. When aged 19 she had undergone a laparotomy for intermittent abdominal pain of ten years' duration. A choledochal cyst was found and had been drained internally by anastomosis on to the duodenum (choledochocystoduodenostomy). Following this operation she continued to have intermittent abdominal pain and eventually presented to hospital with cholangitis. No-abdominal mass was palpable in any of the patients.
Those patients who presented with abdominal pain (Cases 1-3) all had correct preoperative diagnoses made by ultrasound or oral cholecystogram. In none of the 3 patients who presented with jaundice (Cases 4-6) was the diagnosis of choledochal cyst made preoperatively: ultrasound showed grossly dilated extrahepatic bile ducts, and additionally in 2 0141-0768/86/ 010022-03/$02.00/0 01986 The Royal Society of Medicine showed the presence of biliary calculi; the third jaundiced patient also had a percutaneous transhepatic cholangiogram which showed a filling defect in the common bile duct consistent with a cholangiocarcinoma, but at operation was found to be a large calculus within a choledochal cyst. The patient who presented with cholangitis (Case 7) underwent fibreoptic duodenoscopy and the choledochoduodenostomy was seen to be strictured.
Results
At operation there were 6 Type I cysts (see Figure 1 for classification of cysts), and in 2 of these the cyst walls were partly formed by the main hepatic ducts. There was one Type IV cyst. All 3 patients presenting with jaundice (Cases 4-6) were found to have calculi within the cysts.
Two patients (Cases 2 and 5) underwent total cyst excision, and one patient (Case 7) with a Type I cyst involving the main hepatic ducts underwent partial cyst excision, ligation of the distal common bile duct and anastomosis of the proximal biliary tree to a Roux-en-Y jejunal loop (Roux-en-Y hepaticojejunostomy). Four patients (Cases 1, 3, 4 and 6) underwent an internal drainage procedure by anastomosis of the cyst onto a Roux-en-Y jejunal loop (choledochocystojejunostomy).
There was no operative mortality in this series and the only complication was a subphrenic abscess that resolved following surgical drainage. All patients have been regularly reviewed and remain symptom-free (mean follow up time 47 months, range 11-72 months).
Discussion
This report represents a large personal series of choledochal cysts presenting in adulthood. Twentyfive percent of patients present in the first year of life and 60% before the age of 102 -4. Choledochal cysts are especially common in the Japanese. Two-thirds of reports have come from Japan, where there appears to be a high incidence that is not shared elsewhere in Asia. The 79-year-old patient reported in this series (Case 6) is the oldest recorded in the literature to present with this condition.
The aetiology of choledochal cysts is unknown, but since the majority of patients present in childhood a congenital theory seems likely. Yotuyanagi in 19365 sugested that during the stage of embryonal development there is inappropriate rapid proliferation of the epithelial cells in the proximal bile duct and a reduced proliferation in the distal duct, resulting in a cystic proximal duct and a narrowed, even stenotic, distal duct. An alternative theory was proposed by Babbitt6 who suggested that cysts resulted from an abnormal pancreaticobiliary junction allowing pancreatic fluid to reflux into the biliary tree. Subsequently there has been much evidence to support this theory. An abnormal junction between the common bile and pancreatic ducts, consisting of an acute angle of entry into one another and a long common channel often extending for 2-3 centimetres before entry into the duodenum, has frequently been found7-12. With this abnormality present, the higher intraductal pressure of the pancreatic duct may predispose to reflux of pancreatic juices up the common bile duct, and when the fluid within a cyst is examined there is often a high amylase level9'12"3.
Patients presenting with choledochal cysts typically have a long history of intermittent symptoms that began several years previously, as occurred in 4 of our patients. A classic triad of intermittent jaundice, abdominal mass and pain is described in the presentation of this condition. In earlier studies over 60% of patients at presentation had all three features"4, but in more recent studies they have occurred in less than 20%'. Other features common at presentation include vomiting and cholangitis.
The commonest complication of choledochal cysts occur as a result of biliary obstruction and stasis which can lead to jaundice, cholangitis, biliary cirrhosis and calculus formation3. Calculi are rare in children presenting with choledochal cysts', but have been reported to occur in over 70% of adults'5.
Three patients in our series, all of whom presented with obstructive jaundice, had calculi within the cysts. Now that the operative mortality for this condition has fallen, the subsequent development of carcinoma has become increasingly apparent.
Carcinoma occurs in 5% of all patients who have undergone a cyst drainage procedure, and in 10% of those aged over 20 at presentation'6. Carcinoma may occur elsewhere in the biliary tree other than in the cyst'5.
Other complications include rupture either secondary to trauma " or spontaneously, especially during pregnancy'8, duodenal obstruction, pancreatitis and pancreatic atrophy"'.
Various classifications of choledochal cysts have been suggested, but most are now based on the classification of Alonso-Lej20, who described three types. We have used a modification of this classification as described in the reviews by Flannigan3 and Powell2l (Figure 1 ). Over 80% of cysts are Type I and consist of a saccular or fusiform dilatation below the confluence of the main hepatic ducts. Rarely the main hepatic ducts may form part of the cyst wall, as was found in 2 of our cases (4 and 7). A Type II cyst is a diverticulum from the side of the common bile duct. A Type III cyst is a dilatation at the lower end of the common bile duct, and may cause duodenal obstruction2. A Type IV cyst consists of dilatations of both the intra-and extrahepatic biliary tree, and is commonly termed Caroli's disease. The gallbladder is usually normal in patients with choledochal cysts22. Cysts rarely have an epithelial lining and are usually lined by chronic inflammatory tissue23.
Numerous radiological investigations have been used to diagnose cysts, but ultrasound is recommended as the initial procedure24. Ultrasound correctly diagnosed cysts in 2 of our patients, but in another 3 patients, all of whom were jaundiced, ultrasound showed calculi and grossly dilated extra- hepatic biliary ducts. When there is gross distension of the bile ducts a diagnosis 'of choledochal cyst should be considered even in the presence of calculi. In the two studies in which conservative treatment of choledochal cysts was reported it led to a virtual 100% mortality14 25. Operative mortality for this condition, which exceeded 50% some 40 years ago26, has now fallen to less than 10%1.
External drainage was practised at the end of the last century for Type I cysts,'but its only indication now may be as an initial procedure for a grossly infected cyst. Until recently the choice of operation was either internal drainage of the cyst or cyst excision; however, it is now believed that where technically possible cyst excision is the treatment of choice"10-215'2". Internal drainage via a choledochocystoduodenostomy, as had previously been performed in Case 7, leads to subsequent pain, jaundice or cholangitis in over 50% of patients and nearly 40% require further surgery3. This form of drainage is now rarely performed28. Internal drainage via a Roux-en-Y jejunal loop is associated with fewer long-term problems, but 5-13% of patients still require further surgery3 21. Although cyst excision was first successfully performed in 192429, the high operative mortality initially associated with this procedure limited its application. However, the mortality for this operation is now similar or even lower than that of cyst drainage procedures1 21. Lilly-27 described a technique of cyst excision in which the posterior serosal wall of the cyst is left intact in order to prevent damage to the other portal structures. However, the posterior cyst wall is the commonest site of malignancy3, and some authors30 have found that dissection around the posterior wall of the cyst is not difficult even in the presence of inflammation. Long-term postoperative problems following cyst excision are rare21, and the subsequent incidence of biliary carcinoma is reduced.
Where Type I cysts involve the main hepatic ducts or when the patient is elderly, Roux-en-Y jejunal loop drainage with a large anastomosis is a satisfactory alternative treatment to cyst excision. Cholecystectomy should always be performed to prevent postoperative cholecystitis31.
Type II cysts can be treated by simple excision of the cyst. The surgical experience with Type III cysts is very limited but most authors recommend a transduodenal approach, excision of the cyst and if necessary reimplantation of the bile and pancreatic ducts. Type IV cysts are usually treated by drainage into a Roux-en-Y jejunal loop. However, it has been suggested that extrahepatic cyst excision and Roux-en-Y jejunal loop drainage is the preferred treatment27'32.
